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DETAILED ACTION 

This is a first office action in response to application 10/058,638 filed on January 
28, 2002 in which claims 1-25 are presented for examination. 



5 Election/Restrictions 

Applicant's response to the Restriction Requirement of July 27, 2006, has been 
received and made of record. Election was made in relation to Invention I, as applied to 
by claims 1-25. Because applicant did not distinctly and specifically point out supposed 
errors in the restriction requirement, the election has been treated as an election without 
1 0 traverse (MPEP §81 8.03(a)). 



Drawings 

Figures 1-3 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 

15 compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 

20 action. The objection to the drawings will not be held in abeyance. 
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Specification - Title 

Based on the foregoing election, the title of the invention is no longer descriptive. 
A new title is required that is clearly indicative of the invention to which the claims are 
directed. 

5 

Claim Objections 
Claims 10 and 11 are objected to because of the following informalities: 
Regarding claim 10 , please change "... has a spectral response representative of 
a spectral response of said transmissive filter of said first type and a spectral response 
10 of said transmissive filter of said second type" to read "... has a spectral response 
representative of a spectral response of said transmissive filter of said first type and a 
spectral response representative of a spectral response of said transmissive filter of 
said second type" in order to create clarity and avoid indefiniteness. 

Regarding claim 1 1 , please change "a first set of pixel element" to "a first set of 
1 5 pixel elements" to create correct continuity regarding plurality. 



Claim Rejections 
Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

20 The specification shall contain a written description of the invention, and of the manner and process of 

making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 
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Claims 12 and 14 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
5 had possession of the claimed invention. 

Regarding claim 12 , after review of the specification, subject matter was not 
found which would fully support the limitations of "a second set of pixel elements, said 
first color spectrum comprises a cyan color and said second color spectrum comprises 
a magenta color." However, the Examiner does note that both figure 3 and lines 14-23 

1 0 of page 3 support the unclaimed combination of "a first set of pixel element, said first 
color spectrum comprises a yellow color and said second color spectrum comprises a 
green color", in combination with the limitations found within claim 12, which includes "a 
second set of pixel elements, said first color spectrum comprises a cyan color and said 
second color spectrum comprises a magenta color." (Emphasis added by Examiner.) 

1 5 Regarding claim 14 , after review of the specification, subject matter was not 

found which would fully support the limitations of "a second set of pixel elements, said 
first color spectrum comprises a yellow color and said second color spectrum comprises 
a green color." However, the Examiner does note that both figure 3 and lines 14-23 of 
page 3 support the unclaimed combination of "a first set of pixel element, said first color 

20 spectrum comprises a cyan color and said second color spectrum comprises a magenta 
color", in combination with the limitations found within claim 14, which includes "a 
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second set of pixel elements, said first color spectrum comprises a yellow color and said 
second color spectrum comprises a green color. (Emphasis added by Examiner.) 



Claim Rejections - 35 USC § 102 

5 (b) the invention was patented or described in a printed publication in this or a foreign country or in public 

use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 5-6, and 9-10 are rejected under 35 U.S.C. 102(b) as being 
10 anticipated by Watanabe (US 5,703,641.) 

Regarding claim 1 , Watanabe discloses an image sensor comprising a two- 
dimensional array of pixel elements (fig. 8), said array of pixel elements outputting pixel 
data representing an image of a scene (col. 12 lines 47-48) and a two-dimensional array 
of selectively transmissive filters superimposed on said two- dimensional array of pixel 
15 elements (fig. 8), whereby each pixel element in said array of pixel elements is disposed 
to capture a first and a second color spectra of visible light (col. 13 lines 29-67.) 

Regarding claim 5 , Watanabe teaches all of the limitations of claim 5 (see the 
102(b) rejection to claim 1 supra ) including teaching wherein each of said pixel 
elements in said array is overlaid with a transmissive filter of a first type and a 
20 transmissive filter of a second type (figs. 8 and 9.) 

Regarding claim 6 , Watanabe teaches all of the limitations of claim 6 (see the 
102(b) rejection to claim 5 supra ) including teaching wherein said two-dimensional array 
of transmissive filters is in offset registration with said two-dimensional array of pixel 
elements so that each filter overlies a portion of an active area of each of two adjacent 
25 pixel elements (figs. 8 and 9.) 
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Regarding claim 9 , Watanabe teaches all of the limitations of claim 9 (see the 
102(b) rejection to claim 1 supra ) including teaching wherein said array of transmissive 
filters is in registration with each of said pixel elements and each filter in said array of 
selectively transmissive filters is disposed to transmit visible light of said first color 
5 spectrum and visible light of said second color spectrum (figs. 8 and 9.) 

Regarding claim 10 , Watanabe teaches all of the limitations of claim 10 (see the 
102(b) rejection to claim 9 supra ) including teaching wherein each filter in said array of 
transmissive filters has a spectral response representative of a spectral response of 
said transmissive filter of said first type and a spectral response of said transmissive 
10 filter of said second type (figs. 8 and 9.) 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

15 (a) A patent may not be obtained though the invention is not identically disclosed or described as set 

forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

20 

Claims 2-3, 15-18, and 21-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Watanabe (US 5,703,641) in view of Fowler et al. (US 5,461,425.) 

Regarding claim 2 , Watanabe teaches all of the limitations of claim 2 (see the 
102(b) rejection to claim 1 supra ) except wherein said two-dimensional array of pixel 
25 elements comprises a two-dimensional sensor array of digital pixels, each of said digital 
pixels outputting digital signals as pixel data. 
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Nevertheless, Fowler teaches a two-dimensional sensor array of digital pixels, 
each of said digital pixels outputting digital signals as pixel data (figs. 1 and 2, coL 2 
lines 47-54.) It would have been obvious to one of ordinary skill in the art to combine 
the digital pixel array as taught by Fowler with the filters as taught by Watanabe in order 
5 to create a low-power consuming image sensor that can generate a brightness signal 
having color components in a predetermined ratio for producing predetermined color 
picture information ('641 - col. 3 lines 48-56.) 

Regarding claim 3 , Watanabe and Fowler disclose all of the limitations of claim 3 
(see the 103(a) rejection to claim 2 supra ) including wherein each of said digital pixels 

1 0 comprises a photodetector generating an output signal ('425 - fig. 2, col. 2 lines 47-54), 
and said image sensor further comprises a plurality of analog-to-digital conversion 
(ADC) circuits located within said array of pixel elements, each of said ADC circuits 
being connected to one or more photodetectors for converting said output signal 
digitized pixel voltage signal ('425 - figs. 1 and 2, col. 2 lines 47-54.) 

15 Regarding claim 15 , although the wording is different, the material is considered 

substantively equivalent to claim 2, as discussed above. 

Regarding claim 16 , Watanabe and Fowler disclose all of the limitations of claim 
16 (see the 103(a) rejections to claims 2 and 15 supra ) including wherein each of said 
pixel elements comprises a photodetector generating an output signal ('425 - fig. 2, col. 

20 2 lines 47-54), and said image sensor further comprises a plurality of analog-to-digital 
conversion (ADC) circuits located within said sensor array, each of said ADC circuits 
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being connected to one or more photodetectors for converting said output signal 
digitized pixel voltage signal ('425 -figs. 1 and 2, col. 2 lines 47-54.) 

Regarding claim 17 , Watanabe and Fowler disclose all of the limitations of claim 

17 (see the 103(a) rejections to claims 2 and 15 supra ) including wherein each of said 
5 pixel elements in said array is overlaid with a transmissive filter of a first type and a 

transmissive filter of a second type ('641 - figs. 8 and 9.) 

Regarding claim 18 , Watanabe and Fowler disclose all of the limitations of claim 

18 (see the 103(a) rejections to claim 17 supra ) including wherein said two-dimensional 
array of transmissive filters is in offset registration with said two-dimensional array of 

1 0 pixel elements so that each filter overlies a portion of an active area of each of two 
adjacent pixel elements ('641 - figs. 8 and 9.) 

Regarding claim 21 . Watanabe and Fowler disclose all of the limitations of claim 
21 (see the 103(a) rejections to claims 2 and 15 supra ) including wherein said array of 
transmissive filters is in registration with each of said pixel elements and each filter in 
1 5 said array of selectively transmissive filters is disposed to transmit visible light of said 
first color spectrum and visible light of said second color spectrum ('641 - figs. 8 and 9.) 

Regarding claims 22-24 , although the wording is different, the material is 
considered substantively equivalent to claims 1-2, 4, respectively, as discussed. 

20 Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over 

Watanabe (US 5,703,641) in view of Examiner's Official Notice. 
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Regarding claim 4 , Watanabe teaches all of the limitations of claim 4 (see the 
102(b) rejection to claim 1 supra ) except for disclosing wherein each of said pixel 
elements of said image sensor generates analog signals representative of said image 
as pixel data, and said image sensor further comprises an analog-to-digital converter for 
5 digitizing said analog signals. However, Watanabe does disclose the image sensor 
being a full-frame type CCD solid-state image sensor (col. 12 lines 47-50.) 

Nevertheless, Official Notice is taken regarding the generation of analog signals 
from pixel elements in a full-frame type CCD image sensor, as well as the inclusion of 
analog-to-digital converters with the image sensor for digitizing said analog signals; 
10 practices and concepts that are well known and accepted in the art. It would have been 
obvious to one of ordinary skill in the art at the time of the invention to take the analog 
signals generated by the full-frame type CCD image sensor and convert them to digital 
signals for the purpose of digital image processing and digital image storage. 



1 5 Allowable Subject Matter 

Claims 7-8, 11,13, 19-20, and 25 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 

20 matter: 

Regarding claims 7-8, 19-20, and 25 , the prior art is not found to teach or fairly 
suggest, in combination with the claims from which dependence is derived, an image 
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sensor wherein said two-dimensional array of transmissive filters comprises a two- 
dimensional array of filter cells, each filter cell superimposed and in registration with 
each of said pixel elements, each of said filter cells comprising a transmissive filter of a 
first type and a transmissive filter of a second type formed as four quadrants in an active 
5 area of said filter cell. 

Regarding claim 11 , the prior art is not found to teach or fairly suggest, in 
combination with the claims from which dependence is derived, an image sensor 
wherein said array of transmissive filter comprises a CMYG (cyan, magenta, yellow, 
green) filter pattern and in a first set of pixel element, said first color spectrum 
1 0 comprises a cyan color and said second color spectrum comprises a green color. 

Regarding claim 13 , the prior art is not found to teach or fairly suggest, in 
combination with the claims from which dependence is derived, an image sensor 
wherein in a second set of pixel elements, said first color spectrum comprises a yellow 
color and said second color spectrum comprises a magenta color. 

15 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Shibazaki et al. (US 5,548,333) discloses pixels that capture both a first and a 
20 second color spectra, resulting in color mixing. 

Fossum et al. (US 6,137,100) discloses pixels with multiple filters. 
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Contact 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gary C. Vieaux whose telephone number is 571-272- 
7318. The examiner can normally be reached on Monday - Friday, 8:00am - 4:00pm. 
5 If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, NgocYen T. Vu can be reached on 571 -272-7320. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 

10 published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

15 USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Gary C. Vieaux 
Examiner 
Art Unit 2622 

Gcv2 

20 




